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(57) ABSTRACT

A bitbody formed of a mixture of matrix material and supera-
brasive powder and including pockets lined with superabra-
sive-free matrix material, and a method for forming the same,
are provided. The pockets are shaped to receive cutting ele-
ments therein. The superabrasive-free matrix material
enhances braze strength when a cutting element is brazed to
surfaces of the pocket. The method for forming the drill bit
body includes providing a mold and displacements. The dis-
placements are coated with a mixture of superabrasive free
matrix-material and an organic binder. The mold is packed
with a mixture of matrix material and superabrasive powder
and the arrangement heated to form a solid drill bit body.
When the solid bit body is removed from the mold, pockets
are formed by the displacements in the bit body and are lined
with the layer of superabrasive-free matrix material. The
superabrasive material may be diamond, polycrystalline
cubic boron nitride, SiC or TiB, in exemplary embodiments.
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BONDING OF CUTTERS IN DIAMOND
DRILL BITS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a division of co-pending U.S.
patent application Serial No. 10/455,217, filed Jun. 5, 2003
which is hereby incorporated by reference in its entirety.

[0002] This application is related to co-pending U.S. patent
application Ser. No. 10/455,281, entitled “Drill Bit Body with
Multiple Binders”, filed Jun. 5, 2003, and Ser. No. 10/454,
924, entitled “Bit Body Formed of Multiple Matrix Materials
and Method for Making the Same”, filed Jun. 5, 2003, the
contents of each of which are hereby incorporated by refer-
ence in their entirety.

BACKGROUND OF THE INVENTION

[0003] 1. Field of the Invention

[0004] The present invention relates, most generally, to an
earth boring drill bit that includes cutting elements, and a
method for forming the drill bit.

[0005]

[0006] Various types of drill bits that include cutting ele-
ments are used in today=s earth drilling industries. The drill
bits typically include cutting elements joined to pockets
formed in the drill bit body, by brazing. In many bits, the
pockets are formed in blade regions of the bit body. Drill bit
bodies are commonly formed of a matrix material such as
tungsten carbide. Drill bits are advantageously formed to
include the matrix material in combination with a superabra-
sive material such as diamond crystals, also known as dia-
mond grit. In such case, the matrix material is said to be
impregnated with superabrasive material. The drill bit body
may be formed to include the superabrasive impregnated
matrix material in the blade or other regions of the bit body, or
throughout the entire bit body.

[0007] GHIs (grit hot-pressed inserts), or PCD (polycrys-
talline diamond) or PCBN (polycrystalline cubic boron
nitride) cutting elements are commonly mounted on the bit
body. More particularly, the cutting elements are joined to the
pockets or other cavities that extend into the bit body.

[0008] A shortcoming of conventional superabrasive
impregnated drill bits, and the methods for forming such bits,
is that the region of the bit body, for example the blades, that
includes the cavities to which the cutting elements are typi-
cally joined by brazing, is often formed of superabrasive
impregnated matrix material which provides additional hard-
ness and strength to the blades, thereby providing a rock
cutting ability to the blades. The presence of superabrasive
materials in the impregnated matrix material, however, low-
ers the braze strength between the cutting elements and the bit
body, more particularly, between the cutting element and the
cavity to which the cutting element is joined by brazing. If the
braze strength is weak, the cutting elements are prone to
becoming disengaged from the bit body during drilling, caus-
ing early failure of the bit. Therefore, a shortcoming of the
conventional art is that, while a superabrasive impregnated
region of matrix material provides superior strength and hard-
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ness, it reduces braze strength between the drill bit body and
the cutting elements. The present invention addresses these
shortcomings.

SUMMARY OF THE INVENTION

[0009] To address these and other needs, the present inven-
tion provides a bit body and a method for forming such a bit
body. In one exemplary embodiment, the method includes
providing a mold including a displacement therein and form-
ing a layer of a superabrasive-free first matrix material on the
displacement which is used to define a cavity that extends into
the bit body. The method further includes introducing a mix-
ture of a second matrix material and superabrasive powder
within the mold, and sintering the components to solidify the
mixture and the layer.

[0010] In another exemplary embodiment, the present
invention provides a method for improving the braze strength
between a cutting element and a drill bit body. The method
includes forming a bit body having at least one region formed
of'a matrix material impregnated with superabrasive material
and forming a pocket extending into the region. The pocket
includes an inner surface lined with a layer of a matrix mate-
rial that is substantially superabrasive-free. The method may
further comprise brazing a cutting element to the inner sur-
face of the pocket.

[0011] In another exemplary embodiment, the present
invention provides a method for forming a bit body including
providing a displacement within a mold, coating the displace-
ment with a first material, and forming a second material over
the first material and within the mold. The first material has a
braze strength greater than the braze strength of the second
material.

[0012] In another exemplary embodiment, the present
invention provides a method for forming a bit body including
providing a mold including a displacement therein and form-
ing a layer of first matrix material on the displacement. A
second matrix material is introduced within the mold, the
second matrix material including a greater concentration of
superabrasive powder therein, than the first matrix material.
The method further includes sintering the components to
solidity the layer and the second matrix material.

[0013] In yet another exemplary embodiment, the present
invention provides a drill bit body. The drill bit body includes
a structural body including a cavity extending inwardly from
a surface of the bit body. The cavity is lined with a layer of
superabrasive-free matrix material, and a portion of the bit
body adjacent the layer of superabrasive-free matrix material
is formed of a matrix material impregnated with crystals of
superabrasive material.

[0014] In another exemplary embodiment, the present
invention provides a drill bit body having a structural body
including a pocket lined with a liner, and a portion not includ-
ing the liner. The liner has a braze strength which is greater
than a braze strength of the portion not including the liner.

[0015] In still another exemplary embodiment, the present
invention provides a drill bit body. The drill bit body includes
a structural body including a cavity extending inwardly from
a surface of the bit body. The cavity is lined with a layer of a
first matrix material, and a portion of the bit body adjacent the
layer of first matrix material is formed of a second matrix
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material. The first matrix material includes a lower concen-
tration of superabrasive crystals therein than the second
matrix material.

BRIEF DESCRIPTION OF THE DRAWING

[0016] The invention is best understood from the following
detailed description when read in conjunction with the
accompanying drawing. It is emphasized that, according to
common practice, the various features of the drawing are not
to scale. On the contrary, the dimensions of the various fea-
tures may be arbitrarily expanded or reduced for clarity. Like
numerals denote like features throughout the specification
and drawing. Included are the following figures:

[0017] FIG. 1 is a partial, cross-sectional view of a dis-
placement disposed on an inner surface of'a mold, and coated
with a layer of superabrasive-free matrix material according
to an exemplary embodiment of the present invention;
[0018] FIG.2 is a partial, cross-sectional view showing the
arrangement of FIG. 1, after additional materials have been
introduced into the mold;

[0019] FIG. 3 is a cross-sectional view showing an exem-
plary mold for forming a drill bit and includes a plurality of
displacements within the mold which are coated with supera-
brasive-free matrix material;

[0020] FIG.4isacross-sectional view of an exemplary drill
bit formed to include cavities for receiving cutting elements;
and

[0021] FIG. 5 is a partial, cross-sectional view showing a
cutting element joined to a cavity that extends into a bit body
formed according to an exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] The present invention is directed to a drill bit that
includes pockets, holes, indentations or other cavities for
receiving any of various cutting elements or inserts, and to a
method for forming the same. Hereinafter, the various cavi-
ties will be referred to collectively as pockets.

[0023] The pockets extend into the bit body and include
inner surfaces formed of a material that provides improved
braze strength between the pocket and a cutting element
brazed to the pocket. In one exemplary embodiment, the
pockets are lined with a layer of first material that is sur-
rounded by a second material. The second material includes a
higher concentration of superabrasive crystals therein, than
the first material. In an exemplary embodiment, the second
material includes a 5-50% weight concentration of supera-
brasive crystals therein, and the layer of first material that
lines the pockets may include less than a 1% weight concen-
tration of superabrasive crystals therein. The layer of first
material that lines the pockets will desirably include a signifi-
cantly lower concentration of superabrasive crystals than the
adjacent regions of second material that surround the layer of
first material. In one exemplary embodiment, the second
material with the higher superabrasive crystal concentration
may be used in the blade section of a bit body; and, in another
exemplary embodiment, the entire bit body may be formed of
the second material. The first and second materials may each
include a matrix material. The matrix material of the first
material and the matrix material of the second material may
be the same or they may differ. At least the second matrix
material includes superabrasive crystals therein.
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[0024] Superabrasive materials include diamond, poly-
crystalline cubic boron nitride (PCBN)), silicon carbide (SiC)
or titanium diboride (TiB,) may be used in other exemplary
embodiments. A superabrasive-free material such as a
superabrasive-free matrix material is understood to be a mate-
rial that is free of all superabrasive materials.

[0025] Inoneexemplary embodiment, the first material is a
liner of superabrasive-free matrix material and the second
material that is adjacent (e.g., surrounds) the superabrasive-
free matrix material liner is formed of a mixture of matrix
material and superabrasive crystals (i.e., superabrasive-im-
pregnated matrix material). In an exemplary embodiment, the
superabrasive crystals form a powder and may be referred to
as a superabrasive powder. In an exemplary embodiment, the
mixture may be used in a blade section of the bit body, and in
another exemplary embodiment, the entire bit body may be
formed of the mixture of matrix material and superabrasive
crystals. The matrix material used in the mixture may be the
same or it may differ, from the liner of matrix material that is
superabrasive-free.

[0026] Although the following detailed description is gen-
erally directed to the exemplary embodiment in which the
pockets are lined with a superabrasive-free matrix material
and in which the liner is at least partially surrounded by a
mixture of matrix material and superabrasive crystals, the
concepts of the invention apply equally to the broader afore-
mentioned embodiment in which the first material has a lower
concentration of superabrasive crystals therein, than the adja-
cent second material which at least partially surrounds the
layer of first material.

[0027] FIG.11isacross-sectional view showing a section of
mold 1 and further illustrates displacement 7 joined to inner
surface 3 of mold 1. Displacement 7 extends into interior 5 of
mold 1. Displacement 7 produces a pocket in the formed bit
body shaped by mold 1. A larger cross-sectional view of an
exemplary mold will be shown in FIG. 3. In an exemplary
embodiment, mold 1 may be formed of graphite. Other suit-
able materials may be used in other exemplary embodiments.
Displacement 7 may similarly be formed of graphite in an
exemplary embodiment, but other materials may be used in
other exemplary embodiments. Surface 9 of displacement 7
may be joined to inner surface 3 of mold 1 using various
suitable methods. Gluing, taping, or other conventional tech-
niques may be used. In another embodiment, displacement 7
may be integrally formed as part of mold 1 such that surface
9 of displacement 7 is not present. The pocket formed by
displacement 7 may take on various shapes configured to
receive various cutting elements therein. The illustrated con-
figuration of displacement 7 is intended to be exemplary only.
A plurality of displacements 7 may be positioned within mold
1 to produce a corresponding plurality of pockets in the
formed drill bit body.

[0028] In an exemplary embodiment, displacement 7 is
coated with coating 13. More particularly, outer surface 11 of
displacement 7 is coated with coating 13. Outer surface 11, in
the exemplary embodiment, includes circumferential surface
14 and end surface 16. In one exemplary embodiment, outer
surface 11 is completely coated with coating 13. In another
exemplary embodiment, only a portion of outer surface 11 is
coated with coating 13. In an exemplary embodiment, coating
13 includes a superabrasive-free matrix material. In one
exemplary embodiment, the matrix material may be tungsten
carbide, but other suitable matrix materials may be used in
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other exemplary embodiments. In an exemplary embodiment,
coating 13 is formed on displacement 7 before displacement
7 is mounted within mold 1.

[0029] Inanexemplary embodiment, coating 13 comprises
a mixture of superabrasive-free matrix material and an
organic binder. The binder may be an organic solution con-
sisting of 25% polypropylene carbonate, 45% methyl ethyl
ketone (MEK) and 30% propylene carbonate solvent. Other
organic binder materials may be used in other exemplary
embodiments. For example, organic polymers such as ethyl-
ene carbonate, alkaline carbonate, ethylene acrylate co-poly-
mer and polyvinyl alcohol, may be used as the organic binder
material.

[0030] In one exemplary embodiment, the organic binder
solution may be formed by adding 100 grams of an organic
solution such as described above, with 750 grams of matrix
powder. The mixture may be ball-milled to disperse the
matrix powder uniformly throughout the solution. Prior to
coating the displacements, excess solution may be evapo-
rated, for example, by using an evaporation-condensation
column, in order to thicken the mixture. In one exemplary
embodiment, the coating may be applied by dipping the dis-
placement within the organic binder solution on a single
occasion, or repeatedly, and in other exemplary embodi-
ments, other methods may be used for applying the organic
binder solution to the displacements.

[0031] Inanother exemplary embodiment, coating 13 may
be produced by applying tape to displacement 7. The tape
may be formed of an organic material and coated with supera-
brasive-free matrix powder. In another exemplary embodi-
ment, the tape may be formed of a mixture of a suitable
organic material in combination with a powder of the supera-
brasive-free matrix material. According to each of the afore-
mentioned embodiments, the organic material is chosen so
that, during subsequent furnacing operations which are used
to cement the matrix material with the binder material to form
the bit body, the organic material burns off cleanly and evapo-
rates to leave a residue-free, highly-brazeable superabrasive-
free layer of material surrounding the displacement. In yet
another exemplary embodiment, coating 13 may be formed
by a plating operation. Conventional plating techniques may
be used to form a residue-free, highly-brazeable superabra-
sive-free layer which forms coating 13. Other methods for
coating the displacements with a superabrasive-free matrix
material may be used in other exemplary embodiments.
[0032] One or more coating operations may be used to form
coating 13. That is, coating 13 may represent multiple layers.
Inan exemplary embodiment, coating 13 has a thickness 15 in
the range of about 0.006 inches to about 0.010 inches. In
various exemplary embodiments, coating 13 may addition-
ally include at least one of nickel, tin, phosphorous, or alloys
thereof, in addition to the superabrasive-free matrix material.
[0033] Now turning to FIG. 2, when mold 1 is packed with
bulk material 19, displacement 7, coated with coating 13, is
surrounded by bulk material 19. In one exemplary embodi-
ment, bulk material 19 is a superabrasive-impregnated matrix
material, that is, a mixture of matrix material and a powder of
superabrasive crystals. In an exemplary embodiment, the
superabrasive crystals may be diamond crystals, also referred
to as diamond powder. In other exemplary embodiments,
other superabrasive crystals such as crystals of superabrasive
materials such as polycrystalline cubic boron nitride (PCBN),
silicon carbide (SiC) or titanium diboride (TiB,), may be used
as the superabrasive powder. In yet another exemplary
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embodiment, the superabrasive powder may include more
than one of the aforementioned superabrasive crystals. In an
exemplary embodiment, the matrix material used in the mix-
ture of bulk material 19 may be the same as the superabrasive-
free matrix material of coating 13. Tungsten carbide may be a
matrix material used in such a capacity. In another exemplary
embodiment, the matrix material used in the mixture of bulk
material 19 may differ from the matrix material of the supera-
brasive-free matrix material included in coating 13. The
superabrasive-impregnated matrix material may be packed
throughout mold 1, or it may be introduced into only portions
of mold 1, as will be shown in FIG. 3. A portion of bulk
material 19 forms adjacent region 17, bounded by a dashed
line, as shown in FIG. 3, to indicate that adjacent region 17 is
an arbitrarily delineated portion of bulk material 19 that is
adjacent to and surrounding coating 13 of displacement 7.

[0034] FIG. 3 is a cross-sectional view showing mold 1
packed with bulk material 19 and bulk material 21. Bulk
material 19 and bulk material 21 may be used to form the
blades and core, respectively, in an exemplary embodiment.
In one exemplary embodiment, bulk materials 19 and 21 may
be the same material, for example a matrix material such as
tungsten carbide mixed with superabrasive powder. In
another exemplary embodiment, bulk material 19, used to
form blade sections 23, is a superabrasive impregnated matrix
material while bulk material 21 includes a superabrasive-free
matrix material. Binder material 25 may be added over bulk
material 21 prior to sintering. The arrangement shown in FI1G.
3 is then sintered and cooled to form a solidified structural bit
body. The sintering process also causes binder material 25 to
infiltrate bulk materials 21 and 19 and cement bulk materials
21 and 19 with binder materials. Various suitable binder mate-
rials 25 are available in the art and conventional sintering
processes may be used. During the sintering process, any
organic materials in coating 13 are burned off to produce a
residue-free layer of superabrasive-free matrix material sur-
rounding pockets formed by displacements 7.

[0035] After the arrangement shown in FIG. 3 is sintered
and cooled, the mold is removed defining an exemplary drill
bit body such as shown in FIG. 4. Drill bit body 31 includes
surfaces 27, which include various contours and are shaped
by corresponding inner surfaces 3 of mold 1. Drill bit body 31
also includes pockets 29 which extend inwardly into drill bit
body 31, from surfaces 27 and which are formed by corre-
sponding displacements 7, which are shown in FIG. 3. Pock-
ets 29 are lined with liner 41 which may be a layer of supera-
brasive-free matrix material formed from coating 13 (shown
in FIG. 1). Liner 41 forms pocket inner surface 39. Pockets 29
are each shaped to receive a cutting element or insert that will
be brazed to pocket inner surface 39. Liners 41 are each
bounded by adjacent region 33 in the illustrated embodiment.
Adjacent regions 33 are the portions of bit body material 37
that are adjacent, i.e., surround, the superabrasive-free matrix
material of liner 41. Bit body material 37, including adjacent
region 33, is formed of a mixture of matrix material and
superabrasive powder. In an exemplary embodiment, bit body
material 37 may include a weight percentage of superabrasive
crystals ranging from 5 to 50%. Drill bit body 31 also includes
further bit body material 35. In one exemplary embodiment,
both bit body material 37 and further bit body material 35 are
formed of the mixture of matrix material and superabrasive
powder. In another exemplary embodiment, drill bit body 31
may be tailored to include portions, such as blades 55, formed
of'bit body material 37 which is a superabrasive impregnated
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matrix material, and further bit body material 35, which is
formed of a non-impregnated matrix material. The matrix
materials in the layer of superabrasive-free matrix material
41, and in bit body material 37 of the formed drill bit body 31,
may be the same or they may differ.

[0036] In an exemplary embodiment, liner 41 has a thick-
ness 51, which may range from about 0.001 inches to about
0.5 inches, more preferably from about 0.004 inches to about
0.2 inches, and more preferably still, from 0.006 inches to
about 0.01 inches. Different thickness may be used in other
exemplary embodiments.

[0037] Cutting elements or inserts are then inserted within
pockets 29 and secured into position by brazing. The cutting
elements may be PCD cutting elements, PCBN cutting ele-
ments, or grit hot-pressed inserts. Such exemplary cutting
elements/inserts are hereinafter referred to collectively as
cutting elements. The cutting elements include a substrate
portion that is brazed to pocket inner surface 39. According to
either exemplary embodiment, the braze strength between the
cutting element and pocket 29 is enhanced since pocket inner
surface 39 is superabrasive-free. A superior braze strength is
achieved when either a superabrasive-free or superabrasive
impregnated surface is brazed to pocket inner surface 39.
[0038] Various braze alloys may be used in the brazing
process. In an exemplary embodiment, silver-containing
braze alloys such as commercially available BAg7 may be
used. Such is intended to be exemplary only and other braze
alloys that may contain silver in combination with copper,
zinc, tin or other elements may be used to braze the cutting
elements to pockets 29, using conventional techniques.
[0039] FIG. 5 is a partial cross-sectional view showing
exemplary cutting element 43 joined to drill bit pocket 29.
Cutting element 43 includes substrate portion 47 and cutting
surface 45 which may be polycrystalline diamond or poly-
crystalline cubic boron nitride in various exemplary embodi-
ments. In another exemplary embodiment, the cutting ele-
ment may be a grit hot-pressed insert. Cutting element 43 is
received within and joined to pocket 29 of drill bit body 31.
More particularly, substrate portion 47 of cutting element 43
is brazed to pocket inner surface 39 of pocket 29. Liner 41,
which in the exemplary embodiment is a layer of superabra-
sive-free matrix material, enhances the braze strength
between cutting element 43 and pocket 29 when cutting ele-
ment 43 is brazed into position within pocket 29 of drill bit
body 31. It can be seen that portions of blade surface 57 in
close proximity to pocket 29, as well as adjacent region 33,
are formed of the mixture of matrix material and superabra-
sive powder.

[0040] According to another exemplary embodiment, coat-
ing 13 and adjacent region 17 each include a matrix material,
with coating 13 having a significantly lower concentration of
superabrasive powder than bulk material 19, which includes
adjacent region 17. According to this exemplary embodiment,
when the solid bit body is formed after sintering, liner 41 is
formed to have a significantly lower concentration of supera-
brasive crystals therein, than adjacent region 33 and bit body
material 37. Liner 41 may be superabrasive-free or it may
include superabrasive crystals at a reduced concentration
therein. In one exemplary embodiment in which liner 41 does
include superabrasive crystals, it may include a superabrasive
crystal concentration of less than 1% by weight and which
will be significantly less than adjacent region 33, which may
include a weight percentage of superabrasive crystals that
ranges from 5 to 50%. In this embodiment, the braze strength
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between a cutting element 43 and pocket 29 is enhanced due
to the reduced concentration of superabrasive crystals in liner
41, as compared to in bit body material 37.

[0041] The preceding merely illustrates the principles of
the invention. It will thus be appreciated that those skilled in
the art will be able to devise various arrangements which,
although not explicitly described or shown herein, embody
the principles of the invention and are included within the
scope and spirit. Furthermore, all examples and conditional
language recited herein are principally intended expressly to
be only for pedagogical purposes and to aid in understanding
the principles of the invention and the concepts contributed by
the inventors to furthering the art, and are to be construed as
being without limitation to such specifically recited examples
and conditions. For example, the pockets may be positioned
differently and take on various shapes to accommodate the
differently shaped cutting elements which they receive. Vari-
ous cutting elements and inserts may be used. The drill bit
body may similarly take on other shapes depending on the
intended drilling application.

[0042] Moreover, all statements herein reciting principles,
aspects, and embodiments of the invention, as well as specific
examples thereof, are intended to encompass both structural
and the functional equivalents thereof. Additionally, it is
intended that such equivalents include both currently known
equivalents and equivalents developed in the future, i.e., any
elements developed that perform the same function, regard-
less of structure. The scope of the present invention, there-
fore, is not intended to be limited to the exemplary embodi-
ments shown and described herein. Rather, the scope and
spirit of the present invention is embodied by the appended
claims.

What is claimed is:

1. A drill bit comprising:

a bit body including at least one cavity extending inwardly
from a surface thereof, the cavity bounded by a cavity
surface at least a portion of which is formed of a layer of
substantially superabrasive-free first matrix material
and a portion of the bit body adjacent the layer is formed
of second matrix material impregnated with superabra-
sive crystals; and

a cutting element brazed to the cavity surface using a braze
alloy.

2. The drill bit as in claim 1, wherein the layer further
includes at least one of nickel, tin, phosphorus, and alloys
thereof

3. The drill bit as in claim 1, wherein the layer has a
thickness within a range of about 0.001 inch to 0.2 inch.

4. The drill bit as in claim 1, wherein the bit body includes
at least one blade, the at least one cavity formed within the
blade, and wherein the blade comprises the second matrix
material impregnated with superabrasive crystals.

5. The drill bit as in claim 4, wherein the bit body further
includes a superabrasive-free third matrix material positioned
interior of and adjacent to the second matrix material.

6. The drill bit as in claim 1, wherein the braze alloy
contains silver.

7. The drill bitas in claim 1, wherein the layer is completely
superabrasive-free.

8. The drill bit as in claim 1, wherein the superabrasive
crystals comprise diamond crystals.

9. The drill bit as in claim 1, wherein the first and second
matrix materials are the same.
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10. The drill bit as in claim 1, wherein the first and second
matrix materials are different.

11. The drill bit as in claim 1, wherein the cutting element
is a polycrystalline diamond cutting element.

12. A drill bit body comprising:

a bit body including at least one cavity extending inwardly
from a surface thereof, the cavity bounded by a cavity
surface at least a portion of which is formed of a layer of
a first matrix material having a first braze strength and a
portion of the bit body adjacent the layer is formed of a
second matrix material impregnated with superabrasive
crystals having a second braze strength less than the first
braze strength of the first matrix material, wherein the
first matrix material comprises less than 1 percent by
weight of superabrasive crystals and the second matrix
material comprises 5 to 50 percent by weight of supera-
brasive crystals; and

a cutting element brazed to the cavity surface using a braze
alloy.

13. The drill bit as in claim 12, wherein the layer further
includes at least one of nickel, tin, phosphorus, and alloys
thereof.

14. The drill bit as in claim 12, wherein the layer has a
thickness within a range of about 0.001 inch to 0.2 inch.

15. The drill bit as in claim 12, wherein the bit body
includes at least one blade, the at least one cavity formed
within the blade, and wherein the blade comprises the second
matrix material impregnated with superabrasive crystals.

16. The drill bit as in claim 15, wherein the bit body further
includes a superabrasive-free third matrix material positioned
interior of and adjacent to the second matrix material.

17. The drill bit as in claim 12, wherein the braze alloy
contains silver.
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18. The drill bit as in claim 12, wherein the layer is com-
pletely superabrasive-free.

19. The drill bit as in claim 12, wherein the superabrasive
crystals comprise diamond crystals.

20. The drill bit as in claim 12, wherein the first and second
matrix materials are the same.

21. The drill bit as in claim 12, wherein the first and second
matrix materials are different.

22. The drill bit as in claim 12, wherein the cutting element
is a polycrystalline diamond cutting element.

23. A drill bit comprising:

a bit body prepared by:

providing a mold including a displacement therein;

forming a layer of a first matrix material on the displace-
ment, the first matrix material comprising less than 1
percent by weight of superabrasive crystals;

introducing a mixture of a second matrix material within
the mold adjacent the layer of the first matrix material,
the second matrix material comprising superabrasive
crystals in a greater concentration than the first matrix
material;

sintering to solidify the mixture and the layer in the mold
to form the bit body comprising at least a portion
formed from the second matrix material impregnated
with superabrasive crystals adjacent the layer formed
from the first matrix material, and a cavity defined by
the displacement in the bit body.

24. The drill bit as in claim 23, wherein the drill bit further
comprises a cutting element brazed within the cavity using a
braze alloy.

25. The drill bit as in claim 23, wherein the layer is com-
pletely superabrasive-free.
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